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Description 

Radio device with energy extraction device 

The invention relates to a radio device for 
transmitting radio signals comprising an electrical 
interface having at least one data terminal for 
connecting the radio device to an external data source 
and comprising a transmitting device which is in 
communication with the at least one data terminal and 
which generates the radio signals with data signals of 
the external data source, transmitted via the at least 
one data terminal . 

Such a radio device is sold by Deutsche Telekom as a 
PCMCIA card under the product name "Teledat cordless 
PCMCIA" . This card has a PCMCIA interface by means of 
which the card can be connected to a laptop or notebook 
as external data source. A transmitting device which 
generates radio signals in the DECT standard with data 
signals of the external data source transmitted via the 
interface and sends these to a remotely arranged DECT 
base transceiver station is connected to at least one 
data terminal of the interface; the interface of the 
previously known radio device has in addition to the at 
least one data terminal a power supply terminal via 
which the radio device is supplied with power from the 
laptop or notebook. 

The invention is based on the object of specifying a 
radio device which manages without a power supply 
terminal and which can be operated without a separate 
external power supply. 

According to the invention, this object is achieved in 
a radio device of the type initially described in that 
the radio device has an energy extraction device, the 
input of which is connected to the at least one data 
terminal and 
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the output of which is connected to a power supply 
input of the transmitting device and which takes energy 
from the data signals of the external data source and 
feeds this energy at the power supply input into the 
5 transmitting device in order to operate it. 

A significant advantage of the radio device according 
to the invention consists in that it is functional and 
can be operated even without separate power supply 

10 since it has an energy extraction device which takes 
energy from the data signals of the external data 
source and feeds this energy into the transmitting 
device in order to operate it; the invention makes use 
of the finding that the data signals generally contain 

15 more energy than is actually required for the 
transmitting device so that this excess energy can be 
utilized for operating the radio device. Another 
advantage of the radio device according to the 
invention consists in that, as a result, it does not 

2 0 need to exhibit a separate power supply terminal for an 

external power supply device . 

A particularly advantageous embodiment of the radio 
device according to the invention is distinguished by 
25 the fact that the energy extraction device has at its 
input a rectifying device which is followed by an 
energy store connected to the power supply input of the 
transmitting device. This embodiment of the radio 
device according to the invention ensures that energy 

3 0 stored in the energy extraction device can flow only in 

the direction of the transmitting device and never in 
the direction of the interface from the energy 
extraction device. 

3 5 The rectifying device of this energy extraction device 
can be implemented in a particularly simple and thus 
inexpensive manner if it contains a diode for the 
rectification. 
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Since in a parallel interface generally more data 
terminals and thus more data signals are available, the 
energy of which can be utilized by the energy 
extraction device, than in the case of a serial 
interface, it is considered to be advantageous if the 
interface is a parallel interface having a number of 
data terminals. It is known, incidentally, that data 
can be transmitted more rapidly via a parallel 
interface than via a serial interface . 

The IEEE 1284 interface has been particularly 
successful as an interface for use in the computer 
domain with the result that it is considered to be 
advantageous is the interface is an IEEE 12 84 
interface. 

To achieve a situation whereby the radio device 
according to the invention can also exhibit 
transmitting powers which require more energy than can 
be obtained by means of the energy extraction device, 
it is proposed according to a further development of 
the radio device according to the invention that the 
transmitting device has a further power supply input 
for connecting an external power supply device, and 
that the transmitting device is of such a nature that 
the radio signals generated by it exhibit a first 
predetermined transmitting power in the case where the 
power is supplied exclusively by the energy extraction 
device, and exhibit a second predetermined transmitting 
power exceeding the predetermined transmitting power in 
the case where volt age /current is applied to the 
further power supply input . 

To explain the invention 

Figure 1 shows an exemplary embodiment of a radio 
device with energy extraction device according to the 
invention and 

Figure 2 shows an exemplary embodiment of the energy 
extraction device according to Figure 2. 



Figure 1 shows a radio device 5 for transmitting radio 
signals FSE, with an electrical interface SS in the 
form of an IEEE 1284 interface. For the sake of 
clarity. Figure 1 only shows a single data terminal of 
5 the interface SS; in the figure, this data terminal 
carries the reference symbol E5A. The data terminal E5A 
or, respectively, the interface SS, is connected to a 
data input ElOA of a transmitting device 10 and an 
input E15A of an energy extraction device 15. The 

10 energy extraction device 15 has an output A15 which is 
connected to a power supply input El OB of the 
transmitting device 10. A further power supply input 
ElOC of the transmitting device 10 is connected via a 
:i matching circuit 17 to a power supply terminal E5B of 

15 the radio device 5; at this power supply terminal E5B, 
u- the radio device 5 is preceded by a power supply device 

2 0 in the form of a mains adapter or a battery. 

15 The transmitting device 10 exhibits at its input a 

'rf 2 0 modulation device 25, the interface input SS25 of which 
jy is connected to the data input ElOA of the transmitting 

device 10. An output A25 of the modulation device 25 is 

: '1: 

:-;J connected to an output amplifier 30 which is followed 

by a power amplifier 35. At the output end, this power 
25 amplifier 35 is connected to an input E40 of a signal 
diplexer 40 which is followed at an output A40A by an 
antenna 45 for transmitting and receiving radio 
signals. A further output A40B of the signal diplexer 
40 is followed by an input amplifier 50 which is 
30 followed by an input E25 of the modulation device 25. 

For the purpose of energy supply, the modulation device 
25, the input amplifier 50 and the output amplifier 30 
in each case have a power supply input - reference 
35 symbol U25, U3 0 and U50, which is connected to the one 
power supply input ElOB of the transmitting device 10 
and to the output A15 of the energy extraction device 
15 . The 
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modulation device 25 can be, for example, a digital 
modulation/demodulation device which operates in the 
DECT, GSM, Bluetooth or another comparable standard; in 
consequence, the transmitting device 2 0 can thus be a 
DECT, GSM, Bluetooth or comparable device. 

The radio device 5 according to the invention is 
operated as follows. A data signal DSE of an external 
data source (not shown) , for example a computer, which 
is fed into the transmitting device 10 via the 
interface SS is fed into the transmitting device 10 and 
thus into the modulation device 25. In the modulation 
device 25, the data signal DSE is converted into a 
radio signal FSE and transmitted to the amplifier 30. 
In the amplifier 30, the radio signal FSE is amplified 
and transmitted via the signal diplexer 4 0 to the 
antenna 45 in which the radio signal FSE is radiated; 
if necessary, the power of the radio signal FSE is 
amplified in the power amplifier 35 before it is 
radiated. Whether or not power amplification is carried 
out in the power amplifier 35 depends on whether an 
operating voltage U2 is applied to the power amplifier 
35 via the matching circuit 17 from the power supply 
device 20; if this is not the case, the power amplifier 
35 acts "transparently" and allows the radio signal FSE 
to pass unattenuated. The matching circuit 17 is thus 
used for transforming or converting an output voltage 
U3 of the power supply device 2 0 into the operating 
voltage U2 suitable for the power amplifier 35. 

The transmitting device 10 can also be operated as a 
receiving device so that it could also be called a 
transceiver device or transmitting and/or receiving 
device. If a received radio signal FSE » is received via 
the antenna 45, it passes via the signal diplexer 40 to 
the further amplifier 50, where it is amplified. The 
received radio signal FSE' then passes to input E25 of 
the modulation device 25, where it is demodulated by 



a suitable demodulation method and converted into a 
received data signal DSE ' . This received data signal 
DSE' is output via the interface SS. 

The modulation device 25 and the two amplifiers 30 and 
50 are supplied with energy or, respectively, supply 
voltage or current by the energy extraction device 15. 
This is done in such a manner that the data signals DSE 
transmitted via the interface SS are transmitted to the 
energy extraction device 15 where energy is taken from 
the data signals DSE, which is output in the form of a 
supply voltage U to the one power supply input ElOB of 
the transmitting device 10, and thus to the modulation 
device 25 and the two amplifiers 30 and 50. The manner 
in which the energy extraction device 25 extracts the 
energy from the data signals DSE will be explained in 
connection with Figure 2. 

As already discussed, the transmitting device 10 is 
connected to the matching circuit 17 which is connected 
to the power supply device 2 0 and which feeds the 
operating voltage U2 into the power amplifier 35. As 
already explained, this power amplifier 35 is used for 
amplifying the radio signal FSE which is already 
preamplif ied in the one amplifier 30 ; if a low 
transmitting power as delivered by the output amplifier 
3 0 is sufficient for operating the radio device 5, the 
use or operation of the power amplifier 35 can be 
omitted. In this case, the power amplifier can be 
switched off or switched to "passage" by disconnecting 
the power supply device 20 from the power amplifier 35. 
The transmitting device 10 then operates without 
external power supply and, in consequence, without 
power amplification. If, in contrast, it is intended to 
transmit with greater output power than is possible by 
means of the energy of the energy extraction device 2 5 
alone, this greater output power can be achieved by 
connecting 
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the power supply device 20 to the power amplifier 35. 

It will now be explained in conjunction with Figure 2 
and using an example how the energy extraction device 
15 can be configured. At input E15A of the energy 
extraction device 15, a current limiting device in the 
form of a resistor 100 is provided which is followed by 
a diode 110 as rectifying device. The diode 110 is 
followed by a capacitor 12 0 as energy store, across the 
two terminals E120A and E120B of which a capacitor 
voltage Uc is present. One of the two terminals E12 0A 
is connected to a DC/DC converter 13 0 which converts 
the capacitor voltage UC into the supply voltage U for 
the one power supply input El OB of the transmitting 
device 10. The DC/DC converter 130 can be a 
conventional, commercially available converter; it is 
only essential that this converter is selected in such 
a manner that it transforms the capacitor voltage Uc, 
which depends on the signal voltage Usignal of the data 
signal DSE or, respectively, on the voltage level of 
the interface SS, to the magnitude suitable for the one 
power supply input ElOB of the transmitting device 10. 
It may also be possible to omit the DC/DC converter 13 0 
if the signal voltage Usignal of the data signal DSE 
matches the supply voltage U required for the 
transmitting device 10; this is the case, for example, 
if the data signal DSE, and thus the interface SS, have 
the same voltage level as is needed as supply voltage U 
by the transmitting device 10. 

In the text which follows, an example of dimensioning 
of the resistor 100 will be specified. The assumption 
is that the signal voltage Usignal of the data signal 
DSE is Usignal = 5 V. According to the representation 
in Figure 2, the total current i, carrying the data 
signal DSE, flowing into the radio device 5 



at the interface SS or, respectively, at input E5, is 
divided into two part currents i' and i' ' . One part 
current i' flows into the transmitting device 10 at 
input El OA and transmits the data signal DSE to the 
transmitting device 10; the other part current i'' is 
utilized in the energy extraction device 15. So that 
the interface SS is not overloaded, it must be ensured 
that the total current i = i ' + i ' ' is not greater than 
the maximum permissible current imax which is allowed 
to flow at a maximum via the interface SS or, 
respectively, via the data terminal E5A. For this 
purpose, the resistor R is provided which operates as 
current limiter and correspondingly limits the current. 
If, for example, a maximum permissible current imax of 
2 0 mA and a part current i* of 5 mA flowing into the 
transmitting device 10 is assumed and if the signal 
voltage Usignal is, for example, Usignal = 5 V, the 
following is obtained for the resistor R: 

i^' = i - i» = 20 mA - 5 mA = 15 mA 

R = Usignal/i*' = Usignal/ (i-i • ) = 5 V / 15 mA = 333 Q 

In this example, the threshold voltage of the diode is 
neglected. The capacitor voltage Uc across the 
capacitor 12 0 is assumed to be 0 V since the capacitor 
120 is generally discharged when the radio device 5 is 
switched on. 

Once the other part current i ' ' has passed through the 
resistor 100, it passes via diode 110 to the downstream 
capacitor 120 and the DC/DC converter 130. Diode 120 
prevents the energy stored in the capacitor 120 from 
being able to flow off or back, respectively, from the 
capacitor 120 via the data terminal E5A or, 
respectively, the interface SS from the radio device 5 
in the case of changes in potential - for example to 
zero volts - at the interface SS or, respectively, the 
data terminal E5A. 
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The downstream DC/DC converter 130 generates from the 
capacitor voltage Uc the supply voltage U for the 
transmitting device 10. The DC/DC converter 130 does 
not necessarily need to be integrated in the energy 
extraction device 15; for example, it can also be 
provided at the power supply input end in the 
transmitting device 10; this would usually be the case 
in radio devices such as mobile telephones since their 
transmitting devices generally have corresponding DC/DC 
converters in any case for processing battery voltage. 
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Patent claims 

1. A radio device (5) for transmitting radio signals 
(FSE) 

- comprising an electrical interface (SS) having at 
least one data terminal (E5A) for connecting the 
radio device (5) to an external data source, and 

- comprising a transmitting device (10) which is in 
communication with the at least one data terminal 
(E5A) and which 

- generates the radio signals (FSE) with data signals 
(DSE) of the external data source, transmitted via 
the at least one data terminal (E5A) , 

characterized in that 

- the radio device (5) exhibits 

an energy extraction device (15) , the 

- input of which is connected to the at least one 
data terminal (E5A) and the output of which is 
connected to a power supply input (El OB) of the 
transmitting device (10) and which 

- takes energy from the data signals (DSE) of the 
external data source and feeds this energy at the 
power supply input (ElOB) into the transmitting 
device in order to operate it, 

- in that the transmitting device (10) exhibits a 
further power supply input (ElOC) for connecting an 
external power supply device, and 

- in that the transmitting device (10) is of such a 
nature that the radio signals (FSE) generated by it 

- exhibit a first predetermined transmitting power in 
the case where the power (U) is supplied 
exclusively by the energy extraction device (15) , 
and 

- exhibit a second predetermined transmitting power 
exceeding the predetermined transmitting power in 
the case where voltage/current is applied to the 
further power supply input (ElOC) . 
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2. The radio device as claimed in claim 1, 
characterized in that 
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the energy extraction device (15) has at its input a 
rectifying device (110) which is followed by an energy 
store (12 0) connected to the power supply input (ElOB) 
of the transmitting device (10) . 

3. The radio device as claimed in claim 2, 
characterized in that 

~ the rectifying device (110) contains a diode for 
rectification. 

4. The radio device as claimed in claim 1, 2 or 3, 
characterized in that 

- the interface (SS) is a parallel interface having a 
number of data terminals. 

5. The radio device as claimed in claim 4, 

characterized in that 

- the interface (SS) is an IEEE 1284 interface. 
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Abstract 

Radio device with energy extraction device 

The invention relates to a radio device (5) for 
transmitting radio signals (FSE) comprising an 
electrical interface (SS) having at least one data 
terminal (E5A) for connecting the radio device (5) to 
an external data source, and comprising a transmitting 
device (10) which is in communication with the at least 
one data terminal (E5A) and which generates the radio 
signals (FSE) with data signals (DSE) of the external 
data source, transmitted via the at least one data 
terminal (E5A) . 

To achieve a situation whereby such a radio device can 
also be operated without separate power supply, it is 
provided according to the invention that the radio 
device (5) exhibits an energy extraction device (15) , 
the input of which is connected to the at least one 
data terminal (E5A) and the output of which is 
connected to a power supply input (El OB) of the 
transmitting device (10) and which takes energy from 
the data signals (DSE) of the external data source and 
feeds this energy at the power supply input (ElOB) into 
the transmitting device in order to operate it. 
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Prior foreign appplications 
Prioritat beansprucht 



Priority Claimed 



19935755.2 

(Number) 
(Nummer) 



(Number) 
(Nummer) 



(Number) 
(Nummer) 



DE 

(Country) 
(Land) 



(Country) 
(Land) 



(Country) 
(Land) 



27.07.1999 

(Day Month Year Filed) 

(Tag Monat Jahr eingereicht) 



(Day Month Year Filed) 
(Tag Monat Jahr eingereicht) 



(Day Month Year Filed) 
(Tag Monat Jahr eingereicht) 



Yes 
Ja 



□ 

Yes 

Ja 



□ 

Yes 

Ja 



□ 
No 
Nein 



□ 
No 
Nein 



□ 
No 
Nein 



Ich beanspruche hiermit gemass Absatz 35 der Zivil- 
prozessordnung der Vereinigten Staaten, Paragraph 
120, den Vorzug aller unten aufgefuhrten Anmel- 
dungen und falls der Gegenstand aus jedem Anspruch 
dieser Anmeldung nicht in einer fruheren 
amerikanischen Patentanmeldung laut dem ersten 
Paragraphen des Absatzes 35 der ZivilprozeRordnung 
der Vereinigten Staaten, Paragraph 122 offenbart ist, 
erkenne ich gemass Absatz 37, Bundesgesetzbuch, 
Paragraph 1 .56(a) meine Pfllcht zur Offenbanjng von 
Informationen an, die zwischen dem Anmeldedatum 
der fruheren Anmeldung und dem nationalen oder PCT 
internationalen Anmeldedatum dieser Anmeldung 
bekannt geworden sind. 



I hereby claim the benefit under Title 35. United States 
Code. §120 of any United States applicatlon(s) listed 
below and, insofar as the subject matter of each of the 
claims of this application is not disclosed in the prior 
United States application in the manner provided by 
the first paragraph of Title 35, United States Code, 
§122, i acknowledge the duty to disclose material 
Information as defined In Title 37, Code of Federal 
Regulations, §1. 56(a) which occured between the filing 
date of the prior application and the national or PCT 
international filing date of this application. 



(Application Serial No.) 
(Anmeldeserlennummer) 



(Filing Date D, M, Y) 
(Anmeldedatum T, M, J) 



(Status) 

(patentiert, anhangig, 
aufgegeben) 



(Status) 

(patented, pending, 
abandoned) 



PCT/DEOO/02594 
(Application Serial No.) 
(Anmeldeserlennummer) 



27.07.1999 

(Filing Date D,M,Y) 
(Anmeldedatum T, M; J) 



(Status) 

(patentiert, anhangig, 
aufgeben) 



pending 

(Status) 

(patented, pending, 
abandoned) 



Ich erklare hiermit, dass alle von mir in der vorliegen- 
den Erklarung gemachten Angaben nach meinem 
besten Wissen und Gewissen der vollen Wahrheit 
entsprechen, und dass ich diese eidesstattliche Erkla- 
rung in Kenntnis dessen abgebe, dass wissentlich und 
vorsatzlich falsche Angaben gemass Paragraph 1001, 
Absatz 18 der Ziviiprozessordnung der Vereinigten 
Staaten von Amerika mit Geldstrafe belegt und/oder 
Gefangnis bestraft werden koennen, und dass derartig 
wissentlich und vorsStzllch falsche Angaben die Gul- 
tigkeit der vorliegenden Patentanmeldung oder eines 
darauf erteilten Patentes gefahrden kennen. 



I hereby declare that all statements made herein of my 
own knowledge are true and that all statements made 
on information and belief are believed to be true, and 
further that these statements were made with the 
knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may 
jeopardize the validity of the application or any patent 
Issued thereon. 
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VERTRETUNGSVOLLMACHT: Als benannter Erfinder 
beauftrage ich hiermit den nachstehend benannten 
Patentanwalt (oder die nachstehend benannten 
Patentanwalte) und/oder Patent-Agenten mit der 
Verfolgung der vorllegenden Patentanmeldung sowie 
mit der Abwicklung aller damit verbundenen Geschafte 
vor dem Patent- und Warenzeichenamt: (Name and 
Registrationsnummer anfuhren) 



POWER OF ATTORNEY: As a named inventor, I 
hereby appoint the following attorney(s) and/or 
agent(s) to prosecute this application and transact all 
business in the Patent and Trademark Office 
connected therewith, (list name and registration 
number) 



Customer No. 25227 



And I hereby appoint 



Telefongesprache bitte richten an: 
(Name und Telefonnummer) 



Direct Telephone Calls to: (name and teleplione 
number) 



Ext. 



Postanschrift: Send Correspondence to: 

Morrison and Foerster LLP 
2000 Pennsylvania Ave., NW 20006-1888 Washington, DC 
Telephone: (001) 202 887 1500 and Facsimile (001) 202 887 0763 

or 

Customer No. 25227 



VoHer Name des einzigen oder ursprunglichen Erfinders: 

THOMAS LUETZENKIRCHEN ( - cso 


Full name of sole or first inventor 

THOMAS LUETZENKIRCHEN 


Unterscjacift des Erfinders /? / -7 Datum 


Inventor's signature jT / o 


Wohnsitz 

BERLIN, DEUTSCHLAND 


Residence 

BEBUb). GERMANY X^e?;^ 


Staatsangehdrigkeit 

DEUTSCH 


citizenship 

GERMAN 


Postanschrift 

FRITZ ERLER ALLEE 112 


Post Office Addess 

FRITZ ERLER ALLEE 112 


12351 BERLIN 
DEUTSCHLAND 


12351 BERLIN 
GERMANY 


Voller Name des zweiten Miterfinders (falls zutreffend): 

FRANK-MICHAEL LUFT a - co 


Full name of second joint inventor, if any: 

FRANK-MICHAEL LUFT 


Unterschrlft des Erfinders ^ Datum 


Second Inventor's signatute p ^ Date 


Wohnsitz 

SCHWANEBECK, DEUTSCHLAND 


Residence 

SCHWANEBECK, GERMANY J=> 


Staatsangehdrigkeit 

DEUTSCH 


Citizenship 

GERMAN 


Postanschrift 

MOZARTSTR. 26 


Post Office Address 

MOZARTSTR. 26 


16341 SCHWANEBECK 
DEUTSCHLAND 


16341 SCHWANEBECK 
GERMANY 



(B/ffe entsprechende informationen und Untersclihften im (Supply similar information and signature for third and 
Falle von dntten und weiteren Miterfindern angeben). subsequent joint inventors). 
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